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(54) Igniter for gas bag inflator 



(57) An igniter (30) for a vehicle gas bag inflator in- 
cludes a housing (32) with a base (46) and a skirt ex- 
tending therefrom. An apertured end plate (44) is at- 
tached to the skirt by roll-forming of the skirt or by being 
integral therewith and encloses a chamber (56) accom- 
modating a pyrotechnic ignition compound (40). An ini- 
tiator (34) mounted in the base (46) is surrounded by an 
annular chamber (54) which contains an auto-ignition 



compound (36) and is closed by a closure element (38). 
The apertured end plate is backed by a seal disc (42) 
which ruptures upon ignition of the Igniter allowing a low 
pressure, large diameter flame front to pass into gas 
generant material in an associated inflator. The end 
plate (44) may be multiply apertured or include a single 
aperture aligned with a passage defined by holes in wa- 
fers of the gas generant material. 
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Description 

The present invention relates to en improvement in 
igniters for gas generators, or inflators, that use pyro- 
technic gas generant material for inflating air bags which 
are part of a vehicle occupant restraint systenn. 

Inflatable air bags are mounted within vehicles in 
positions to be deployed, in the event of a crash, for 
cushioning an occupant from the effects of the crash. It 
is well known in the art to inflate air bags by inflators that 
use a combustible solid gas generant charge. 

Typically an inflator for a passenger side air bag 
includes a cylindrical housing that is provided with open- 
ings for the release of gas, a gas generant material or 
charge, in pellet or wafer form, that is deployed along 
the interior length of the housing, and a cooling and fil- 
tering structure surrounding the combustible gas gener- 
ant material to filter out hot or burning particles and to 
cool the gas produced by the gas generant material. Ig- 
nition of the gas generant material in the inflator is 
achieved by an igniter. 

Current inflator igniters use either a tubular linear 
igniter that extends down the length of the inside of the 
gas generant material, as disclosed in U.S. Patent 
4,890,860 which was granted on January 2, 1990 to 
Fred E. Schneiter, or a head end closed high pressure 
igniter, as disclosed in U.S. Patent No. 5,443,286 which 
was granted on August 22, 1995 to Donald J. Cunning- 
ham and James D. Erickson, both of which patents are 
assigned to the proprietor of the present application. 

The linear igniter is well known in the industry. This 
igniter has a metal perforated tube that extends down 
the length of th e inflator. It contains a linear transfer lead, 
or conductor, specifically Rapid Deflagrating Cord, and 
is filled with a pyrotechnic ignition compound, most com- 
monly boron potassium nitrate (BKNO3). A disadvan- 
tage of this igniter is that it is expensive to manufacture. 

The closed end igniter, known also as a Basket Ig- 
niter, operates at relatively high pressures. It is made 
using a base and cup filled with ignition compound. 
When this igniter is fired, as by an initiator, there is a 
high pressure build up therein. Upon attaining a suffi- 
cient pressure build up, a burst disk ruptures and a fire 
ball of hot gases and particulates is ejected with great 
force and velocity through a nozzle outlet opening. This 
fire ball flows under high pressure Into a gas generant. 
This can crush the gas generant pellets, as a flame of 
little width having a small diameter and a burst disk. Dis- 
advantages of this igniter are that the flame is at high 
pressure and velocity and includes the burst disk having 
the characteristics of a projectile, and the inflator and its 
filter must be built strong enough to withstand the high 
ignition pressures that are involved which adds signifi- 
cantly to the manufacturing cost. 

The need and demand for a lower cost technically 
efficiently effective alternative igniter for inflators has led 
to the present invention which was devised to fill the 
technological gap that has existed in the art in this re- 



spect. 

An object of the invention is to provide a low pres- 
sure igniter having a large flame front producing hot gas 
and particles for a gas bag inflator. 
s Another object of the invention is to provide a low 

pressure igniter so that low cost inflator housings can 
be formed out of sheet metal and forged or drawn for 
others. 

Still another object of the invention is to provide for 
10 a gas bag inflator a low pressure igniter that is charac- 
terized by having a large diameter flame front with ex- 
cellent hot particle distribution and which is projectile 
free. 

In accomplishing these and other objectives of the 
IS invention, an inflator igniter has been devised that has 
multiple holes in an end plate through which hot flame 
flows to ignite the gas generant upon initiation of the ig- 
niter to function. This plate has a metallic or plastic film 
covering the holes in order to retain ignition compound 
20 in the igniter until the igniter is initiated to function. This 
structure also maintains a small volume while the igni- 
tion compound is being ignited by a squib. The small 
volume allows the pressure in the igniter to build up tast- 
er by reducing the time that is required to fill the small 
25 volume with gas. A side firing squib is desirable in that 
it belter enhances the ignition of the ignition compound 
itself. This igniter spreads a large diameter of flame with 
lots, that is, a great number or quantity, of hot particles 
onto the gas generant, and effects smooth ignition 
30 thereof. 

The various features of novelty which characterize 
the invention are pointed out with particularity in the 
claims annexed to and forming a part of this specifica- 
tion. For a better understanding of the invention, its op- 

35 erating advantages, and specific objects attained by its 
use, reference is made to the accompanying drawings 
and descriptive matter in which preferred embodiments 
of the invention are illustrated. 

With this summary of the invention, a detailed de- 

40 scription follows with reference being made to the ac- 
companying drawings which from a part of the specifi- 
cation, of which: 

Fig. 1 is a sectional view illustrating a preferred form 
45 of inflator igniter according to the invention; 

Fig. 2 is a perspective sectional view of the igniter 
of Fig. 1; 

Fig. 3 is an exploded view of the igniter of Fig. 1; 
Fig. 4 is a side elevation view, partially in longitudi- 
50 nal section, of an inflator in which the igniter shown 
in Fig. 1 , 2 and 3 may be used for a veh icie occupant 
restraint system; 

Fig. 5 is an enlarged longitudinal sectional view of 
the open end of the inflator of Fig. 4; 
55 Fig. 6 is a side elevation view, partially in longitudi- 
nal section, of another inflator employing an alter- 
native configuration of gas generant material in 
which the igniter shown in Figs. 1 , 2 and 3 may be 
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used for a vehicle occupant restraint systenn; 

Fig. 7 is an enlarged sectional view of the open end 

of the inflator of Fig. 6; and 

Fig. 8A is a front view and Fig. 8B is a perspective 
view of a side firing squib. 

The same reference numerals refer to the same el- 
ements throughout the various figures. 

With reference to the drawings, and particularly 
Figs. 4 and 5, there is shown an inflator 10 for inflating 
the air bag of a vehicle occupant restraint system. The 
inflator 10 described herein is well adapted for inflating 
the air bag on the passenger side of the vehicle. The 
invention described herein, however, is applicable to in- 
flating air bags in other locations as well. 

The inflator 1 0 includes a generally cylindrical hous- 
ing 1 2 having a closed end 1 4 and an open end 1 6, with 
a tubular side wall portion 18 therebetween. The hous- 
ing 12 may be fabricated of aluminum, with the closed 
end 14 integral with the elongated tubular side wall por- 
tion 18, or may be formed out of steel. 

The tubular side wall portion 18 defines a plurality 
of openings, generally indicated at 20, to permit the out- 
flow of generated gas. The openings 20 are provided in 
a repetitious pattern along the side wall 20 in diametri- 
cally opposed groups in order that the outflow of gas 
does not produce uneven thrust which could cause the 
inflator 10 to become a projectile. This "thrust neutral" 
deployment of openings is known in the art. Inflators are 
fabricated in both thrust directional and thrust neutral 
arrangements. The thrust neutral configuration is desir- 
able where inflators are stored or shipped separate from 
a reaction can. 

The housing 12 further comprises a mounting stud 
22 that extends axially from the closed end wall 1 4. The 
stud 22 is utilized to mount the inflator 1 0 in an operative 
position in a vehicle occupant restraint system. 

The housing 12 also contains a gas generant ma- 
terial 24 and a filter and cooling assembly 26. In Fig. 4 
the gas generant material 24 is shown as comprising 
pellets 28. In Fig. 6 the gas generant material is shown 
as comprising spaced wafers 68. 

The gas generant material 24 may be one of any 
number of compositions meeting the requirements of 
burning rate, non-toxicity and flame temperature. One 
composition which is utilized, in a preferred embodiment 
of the invention, is that described in U.S. Patent No. 
4,203,787 to Schneiter et al. which is assigned to the 
proprietor of the present application, the disclosure of 
which patent is incorporated herein by reference, par- 
ticularly preferred are compositions comprising from 
about 65 percent by weight to about 70 percent by 
weight metal azide up to about 4 percent by weight sulfur 
and from about 27 percent to -about 33 percent by 
weight molybdenum disulfide, especially a composition 
comprising about 68 percent by weight sodium azide, 
about 3 percent by weight sulfur, and about 30 percent 
by weight molybdenum disulfide. The construction of the 



inflator 10 is disclosed more fully in the aforementioned 
U.S. Patent No. 5,443.286 that was granted to Donald 
J. Cunningham and James D. Erickson. 

An inflator igniter 30 according to this invention is 

5 mounted in an igniter housing 31 in the open end 16 of 
the housing 12. The igniter 30 functions both to provide 
closure for the open end 1 6 of the housing 1 2 as well as 
to ignite the combustible gas generant 24. The open end 
16 of the housing 12 is roll crimped onto the igniter 30 

70 In order to assemble the igniter 30 and the igniter hous- 
ing 31 to the housing 12. 

The igniter 30, as best illustrated in Figs. 1, 2 and 
3, comprises an igniter housing 32, an electrically actu- 
ated initiator 34, a charge of auto-ignition compound 36, 

15 an auto-ignition closure 38, pyrotechnic ignition com- 
pound 40, a seal disk 42, and a perforated closure or 
end plate 44 in which multiple holes 45 are provided. 

The igniter housing 32 includes a cylindrical base 
46 which has a skirt 48 extending from the periphery 

20 thereof, with said base 46 and said skirt 48 being a sin- 
gle piece of material. Prior to assembling the igniter 30, 
the skirt 48 is tubular. The skirt 48 is roll crimped onto 
the end closure 44 in order to assemble the end closure 
44 and skirt 48 together. 

25 The base 46 of the igniter 30 defines an opening 50 
for receiving and mounting the initiator 34. Electrically 
actuated initiators are well known in the art, by the term 
"squib," also, and initiate ignition upon application of an 
electrical pulse or signal to electrical terminals 52 there- 
to of. A squib normally contains a small explosive charge 
for effecting ignition of the igniter ignition compound 40. 
To better enhance the ignition of the ignition compound 
40, it is desirble to use a side firing squib, such as the 
squib 34' illustrated in Figs. 8A and 8B, and a type of 

35 squib which also is well known. 

In the igniter 30 the charge of auto-ignition com- 
pound 36 is positioned in an annular shaped chamber 
54 that in the interior of base 46 surrounds the electrical 
portion of the initiator 34. The auto-ignition closure 38 

40 comprises a thin foil seal that is placed across the cham- 
ber 54 in which the electrical portion of the initiator 34 
and the auto-ignition compound 36 are positioned. 

The seal disk 42, has a predetermined low rupture 
pressure and comprises a metallic or plastic film havin- 

45 ga thickness Of 0.025-0.051 mm (0.001-0.002 inch). The 
seal disk 42 covers the multiple holes 45 in the end plate 
44 and is provided to retain the ignition compound 40 in 
the igniter 30, until the igniter 30 begins to function, in a 
chamber 56 in the skirt 48 having as opposite bounds 

50 the auto-ignition closure 38 and the seal disk 42. As 
shown in Figs. 1 and 2, the initiating portion of the initi- 
ator or squib 34 is contained in chamber 56 adjacent the 
auto-ignition closure 38. 

The ignition compound 40 in chamber 56 may be 

55 any of a variety of compositions meeting the require- 
ments for rapid ignition and non-toxicity. A preferred ma- 
terial for this use is a smokeless nitrocellulose gun pow- 
der such as lMR-3031 made by IMR Inc. 
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The seal disk 42 maintains a small volume in cham- 
ber 56 while the ignition compound is being ignited by 
initiator 34. This small volume allows the pressure in the 
igniter 30 to come up faster to the rupture pressure of 
the seal disk 42 by reducing the time it would take to fill s 
this volume with gas. It is desirable also to use a side 
firing initiator 34' to better enhance the ignition of the 
ignition compound itself. When the initiator 34 is initiat- 
ed, the igniter housing 32 expels through the multiple 
holes 45 in the end closure 44 a large diameter low pres- io 
sure flame with lots of hot particles that is projectile free 
onto the gas generant 24 in the inflator 10, igniting it. 
The diameter of the flame, as is apparent from the draw- 
ings, is at least three times that of the diameter of the 
initiator 34. This is significantly larger than the igniter is 
flame of the prior art Basket Igniter that is disclosed in 
the aforementioned U.S. Patent No. 5,443,386. 

With the igniter 30 of the present invention, upon 
initiation of the initiator 34 the flame front produced by 
the igniter 30 does not eject the ignited flame at great 20 
force and velocity on a front of little width into the gas 
generant 24 of the inflator. Instead the flame front pro- 
duced by the igniter 30 is expelled into the gas generant 
24 under a force of significantly less power as a flame 
having a wide diameter that weaves itself into the space 25 
between the gas generant pellets or wafers, and around 
them, and smoothly ignites them without crushing them. 
Additionally, the large diameter low pressure flame pro- 
duced by the igniter 30 is further characterized in that it 
contains lots of hot particles which impinge in igniting 30 
manner on the gas generant 24. 

Seal pads 55 and 57, as shown in Fig. 4, prevent 
the low pressure flame from exiting gas at the ends of 
the filter and cooling assembly 26. 

Due to the reduced number of components that are 3s 
required, the igniter 30 is easy and inexpensive to man- 
ufacture. It also eliminates the Rapid Detonating Cord 
and provides a lead free ignition system. This igniter 30 
can be used in all types of pyrotechnic inflators as can 
be seen by reference to Figs. 4 and 5 and also by ref- 40 
erence to Figs. 6 and 7. 

With reference to Figs. 6 and 7, another inflator 58 
according to the invention is illustrated. Inflator 58 is 
characterized by the gas generant material therein, des- 
ignated by reference number 60, being provided in a cy- 4$ 
lindrical configuration defining a central passage 72, as 
referred to hereinafter The inflator 58 is otherwise sim- 
ilar to inflator TO described hereinbefore. That is to say, 
the inflator 58 includes an elongated cylindrical housing 
62 made of aluminum or formed of steel and having a so 
plurality of gas outflow openings 59, an igniter 30 closing 
one end thereof and defining an end closure 44 multiple 
hole 45 outlet directed along the central axis of the hous- 
ing 62, a filter and cooling assembly 66 surrounding the 
gas generant material 60. 55 

The gas generant material 60, as shown in Figs. 6 
and 7, is provided in a plurality of the spaced wafers 68. 
Each wafer 68 is annular in shape and is provided with 



a central opening 70. The central opening 70 has a di- 
ameter that is equal to or preferably slightly larger than 
the outlet opening provided by the end closure 44 of the 
igniter 30. In a specific embodiment, the wafers 68 may 
have an outside diameter of 3.56 cm (1 .44 in), a central 
opening of 1 .27 cm (0.5 in). The central openings 70 are 
aligned when the wafers 68 are stacked in the filter and 
cooling assemblies 66 thereby providing the central 
passage 72 in the gas generant material 60. 

The construction of the inflator 58 is more fully de- 
scribed in the aforementioned U.S. Patent 5,443,286. 

In the operation of the inflator 58, the igniter 30 pro- 
duces a large diameter low pressure flame having lots 
of hot particles which is projectile free, which flame is 
expelled through the multiple holes 45 in the end closure 
44 to flow into the central passage 72 in the gas gener- 
ant material 60. The flame travels freely through the pas- 
sage 72, igniting all of the wafers 68 substantially simul- 
taneously Spacers 74 between the wafers 68 maintain 
clearance between the wafers, whereby initial travel of 
generated gas radially outward is enabled, both for initial 
production of gas and for further ignition of the wafers. 
Seal pads 76 and 78 prevent the igniter flame from ex- 
iting the gas generant around the ends of the filter and 
cooling assembly 66. 

A further aspect of the operation of inflators 10 and 
58 occurs when they are subject to a high temperature 
environment such as a bonfire. In such conditions, when 
the ambient temperature reaches approximately 177**C 
(350°F), the auto-ignition compound 36 self-ignites. 
This ruptures the auto-ignition closure 38 and sets off 
the ignition compound 40, and consequently the inflator 
gas generant. In the 177°C (350° F) temperature range, 
the aluminum housings 12 and 62 retain their structural 
integrity, and the inflator 10 and 58 produce gases 
through their respective gas outflow openings 20 and 
59. Without benefit of the auto-ignition compound, the 
igniter ignition compound and/or the gas generant ma- 
terial would self-ignite at temperatures in the 343°C 
(650°F) range at which the aluminum housings would 
not have structural integrity and could fracture with 
shrapnel. 



Claims 

1 . A low pressure igniter (30) for a gas bag inflator (10) 
that provides, when functioning, a larger diameter 
flame front producing hot gas and particles, and 
which is projectile free, comprising, 

an igniter housing (32) including a base (46) 
having a skirt (48) extending from the periphery 
of said base, said base and said skirt of said 
housing being a single piece of material, 
a perforated end plate (44), said perforated end 
plate being attached to said skirt to form a 
chamber (56) within said housing, 
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an initiator (34) mounted in the base of said 
housing with the initiating portion thereof ex- 
tending into said chamber, 
an ignition compound (40) in said chamber, and 
sealing means (42) sealing said perforated end £ 
plate to retain said ignition compound in said 
chamber until said igniter begins to function. 

2. An igniter (30) according to claim 1 wherein the vol- 
ume of said chamber (56) is small whereby upon to 
initiation of said initiator (34) the small volume al- 
lows the pressure in the chamber to build up faster 

by reducing the time required to fill the volume of 
said chamber with gas. 

15 

3. An igniter (30) accordingto claim 1 or 2 wherein said 
sealing means (42) comprises a film having a thick- 
ness of about 0.025-0.051 mm (0.001-0.002 inch). 

4. An igniter (30) ccording to claim 1, 2 or 3 wherein 20 
said sealing means (42) comprises a plastic film. 

5. An igniter (30) according to claim 1 , 2 or 3 wherein 
said sealing means (42) comprises a metallic film. 

25 

6. An igniter (30) according to any preceding claim 
wherein said initiator (34') is a side tiring squib. 

7. An igniter (30) according to any preceding claim, 
further including, -30 

a sunken space (54) formed in said igniter ad- 
jacent said initiator (34) and said chamber (56), 
an auto-ignition compound (36) in said sunken 
space, and 

an auto-ignition closure (38) separating said 
sunken space and auto-ignition compound 
from said ignition compound (40). 

8. An igniter (30) according to claim 7 wherein said 40 
sunken space (54) is in said base (46) and has an 
annular shape and surrounds a portion of said initi- 
ator (34). 

9. An igniter (30) according to any preceding claim ^5 
wherein said skirt (48) is roll crimped onto said per- 
forated end plate (44) to assemble said perforated 
end plate and said skirt together. 



10. An igniter (30) according to any preceding claim 50 
wherein said perforated end plate (44) includes 
multiple holes therein. 

11. An inflator (10,58) for a vehicle occupant restrain 
comprising, 

an igniter (30) according to any preceding 
claim, 



an elongated cylindrical housing (12, 62) hav- 
ing gas outlet openings (20, 59) formed there- 
through, 

a pyrotechnic gas generant material (26, 68) 
contained within the housing, said gas gener- 
ant material being perforated, that is, having 
many openings therein, 

wherein the igniter contains substantially all of 
the igniter material for igniting the pyrotechnic 
gas generant material and is positioned adja- 
cent the pyrotechnic gas generant material, 
whereby, when initiated, ignition and burning of 
the igniter ignition compound (40) expels 
through said perforated end plate (44) a large 
diameter low pressure flame front with lots of 
hot particles that is projectile free onto the gas 
generant material in said inflator, which flame 
front smoothly weaves itself into and around the 
openings in said perforated gas generant ma- 
terial without effecting any crushing thereof, 
thereby smoothly igniting said gas generant 
material. 

1 2. An inflator (58) according to claim 1 1 when depend- 
ent on any one of claims 1 to 9, wherein the gas 
generant material (68) defines a single open elon- 
gated central passage (72) therein, 

and wherein the perforated end plate defines 
a single exit opening adjacent the open central pas- 
sage formed in the gas generant material, the exit 
opening being of substantially the same diameter 
as that of the open central passage formed in said 
gas generant material. 

13. An inflator (10) according to claim 11 or 12, wherein 
said generant material (28) is comprised of a plu- 
rality of pellets. 

14. An inflator (58) according to claim 11 or 12 wherein 
said gas generant material (68) is comprised of 
spaced wafers. 

1 5. An inflator (10, 58) according to claim 11, 12, 1 3 or 
14 wherein said elongated cylindrical housing (12, 
62) is made of aluminium. 

16. An inflator (10, 58) according to claim 11 , 12, 13 or 
14 wherein said elongated cylindrical housing (12, 
62) is made of steel. 
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